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Radiative decay of Ξb(6227) in a hadronic molecule picture
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The Ξb(6227) baryon with the quantum number J
P
= 1/2− is considered as a molecular state composed of a Σb
baryon and K¯ meson. The partial decay widths of the ΣbK¯ molecular state into Ξbγ and Ξ
′
b
γ final states through
hadronic loops are evaluated with the help of the effective Lagrangians. The partial widths for the Ξb(6227) →
γΞb and Ξb(6227) → γΞ′b are evaluated to be about 1.50-1.02 KeV and 17.56-24.91 KeV, respectively, which
may be accessible for the LHCb. Based on our results we argue that an experimental determination of the
radiative decay width of Ξb(6227) is important for the understanding of its intrinsic properties.
PACS numbers: 13.60.Le, 12.39.Mk,13.25.Jx
I. INTRODUCTION
In the past five years, many new narrow bottom baryons
were discovered. The latest one is in 2018, the LHCb Col-
laboration observed a new narrow structure with the statistical
significance of 9.2 σ in the Λ0
b
K− and Ξ0
b
π− invariant mass
spectra, named Ξb(6227)
− [1]. The observed resonance pa-
rameters of the structure are
M = 6226.9± 2.0(stat) ± 0.3(syst) ± 0.2(Λ0b) MeV
Γ = 18.1 ± 5.4(stat) ± 1.8(syst) MeV, (1)
respectively. The observed channel indicates the isospin of
the Ξb(6227)
− is 1/2.
However, its spin-parity has not been determined in the ex-
periment. Assuming different assignments for its spin-parity,
some theoretical interpretations were already discussed in the
literature. Considering Ξb(6227) as a conventional bottom
baryon, the spin-parity was assigned to be JP = 3/2− or
JP = 5/2− in Refs. [2–6]. Besides supposing Ξb(6227) to be
a conventional bottom baryon, the Ξb(6227) was explained as
a S− wave dynamically generated resonance with a dominant
K¯Σb configuration [7, 8]. However, a different conclusion was
got that the Ξb(6227) can be identified as a pure K¯Σb bound
state with JP = 1/2− [9].
To date, the inner structure of this state remains unclear,
and more efforts are necessary. On the theoretical side, the
study on the decay properties may provide a way of learn-
ing about the nature of the Ξb(6227). Regarding the Ξb(6227)
as a conventional bottom baryon, the strong decay width has
been computed [2–6]. The results indicate that the Ξb(6227)
can be well interpreted as a conventional three quark state in
comparison with the experimental total width. However, the
S− wave K¯Σb assignment for the Ξb(6227) is also supported
by studying the strong decay widths [7–9]. One finds that the
two-body allowed strong decay widths from different model
are consistent with each other within errors. In other word,
based on the analysis of the two-body allowed strong decays,
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the Ξb(6227) is not only can be considered as a conventional
three quark state, but also can be considered as a S -wave K¯Σb
molecular. Theoretical investigations on other decay modes
will be very helpful to determine whether the Ξb(6227) is a
conventional bottom baryon or a molecular state.
The radiative decays may be helpful to distinguish the in-
ternal structure of the Ξb(6227), since the coupling of the
photon to the constituent K¯ meson and Σb baryon of the
Ξb(6227) is essentially different from that of the quark mod-
els for which the photon directly couples to the quark sys-
tem [10]. Therefore, a precise measurements of the radiative
decays can be quite useful to test the different interpretations
of the Ξb(6227). However, no work has been done to discuss
the radiation decays of the Ξ(6227). In the present work we
continue our study of the Ξb(6227) properties considering its
radiative decays in the hadronic molecule approach developed
in our previously paper [9].
This work is organized as follows. The theoretical formal-
ism is explained in Sec. II. The predicted partial decay widths
are presented in Sec. III, followed by a short summary in the
last section.
II. THEORETICAL FORMALISM
In our previous paper [9], the Ξb(6227) is interpreted
as a pure K¯Σb bound state with J
P
= 1/2− by studying
the strong decay model, where consistency with the ob-
served strong decay width of the Ξb(6227) was achieved in
a hadronic molecule interpretation [9]. According to the
pure K¯Σb molecular scenario, we calculate the radiative de-
cay widths Ξb(6227) → Ξbγ and Ξb(6227) → Ξ′bγ in this
work, that would help to understand the internal structure of
the Ξb(6227). In the K¯Σb molecular scenario, the Ξb(6227)
should couple to its components via S− wave, and the corre-
sponding effective Lagrangian is in the form [9, 11]
LΞb(6227) = gΞb(6227)K¯ΣbΦ[(k1ωΣb − k2ωK¯)2]
× Ξ¯b(6227)~τ · ~ΣbK¯, (2)
where ωi j = mi/(mi + m j) with mi is the mass of the baryon
or meson. k1 and k2 is four-momenta of the K¯ meson and
Σb baryon, respectively. From Refs. [9, 11–13], we find that
2the correlation function Φ(p2)  exp(−p2
E
/Λ2) is not only
introduced to describe the distributions of the K¯ meson and
Σb baryon in the hadronic molecule but also plays a role to
stop the Feynman diagrams ultraviolet divergence. The pE be-
ing the Euclidean Jacobi momentum and the Λ being the size
parameter which characterizes the distribution of the compo-
nents inside the molecule. It should be noted that the Λ is a
free parameter and it is usually chosen to be about 1 GeV to
reproduce the experimental observed decay width in the liter-
ature [9, 11–13]. In this work, we vary Λ in a range of 0.9
GeV ≤ Λ ≤ 1.10 GeV.
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FIG. 1: (color online). Self-energy of the Ξ∗
b
state.
In the above Lagrangian, the remaining unknown coupling
constant gΞb(6227)ΣbK¯ can be computed by the compositeness
condition [14, 15], which indicates that the renormalization
constants of a composite particle wave function should be
zero, i.e.,
ZΞb(6227) = 1 −
dS[Ξb(6227)]
dk/0
|k/0=mΞb(6227) = 0, (3)
where the S[Ξb(6227)] is the mass operator of the Ξb(6227)
corresponding to the diagrams in Fig. 1. With the effective La-
grangian in Eq. (2) and the compositeness condition in Eq. (3),
we can obtain the coupling constant of the ΣbK¯ molecule to its
components
1
g2
Ξb(6227)ΣbK¯
=
2∑
i=1
A2i
∫ ∞
0
dα
∫ ∞
0
dβ
1
16π2z2
× [−∆i
2z
− 2
Λ2
mΞ∗
b
(Mi −
∆imΞ∗
b
2z
)Fi]
× exp{− 1
Λ2
[Fim2Ξ∗
b
+ αM2i + βm2i ]}, (4)
where Fi = −2ω2i +
∆
2
i
4z
− β and ∆i = −4ωi − 2β with i = 1 and
2 denoting the molecule component K−Σ0
b
and K¯0Σ−
b
, respec-
tively. Mi and mi are the mass of the Σb baryon and the mass
of the K¯ meson, respectively. The isospin-spin symmetry re-
quires the coupling of the Ξ−
b
Σ
−
b
K¯0 vertex is
√
2 times lager
than the one of the Ξ−
b
Σ
0
b
K−. Simply employing those ratios
and theAi listed
Ai =

√
2 i = Σ−b K¯
0
1 i = Σ0bK
−.
(5)
In the present hadronic molecular scenario, the diagrams
contributing to the Ξb(6227)
− → Ξ−
b
γ and Ξb(6227)
− → Ξ′−
b
γ
decay are presented in Fig. 2.
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FIG. 2: (color online) Feynman diagrams for the Ξb(6227)
− → Ξ−
b
γ
and Ξb(6227)
− → Ξ′−
b
γ decay processes. We also show the defini-
tions of the kinematics (k0, k1, k2, p1, p2, and q) used in the calcula-
tion.
In order to compute the radiative decays of the diagrams
shown in Fig. 2, the effective Lagrangian densities related to
the photon fields are needed, which are [16, 17]
LK∗Kγ =
gK∗+K+γ
4
eǫµναβFµνK
∗+
αβ K
−
+
gK∗0K0γ
4
eǫµναβFµνK
∗0
αβK¯
0
+ h.c., (6)
LKKγ = ieAµK−
←→
∂ µK+, (7)
LγΣbΛ0b =
eµΣbΛb
2m
Λ
0
b
Σ¯
0
bσµν∂
νAµΛ0b + H.c., (8)
where the strength tensor are defined as Fµν = ∂µAν − ∂νAµ
and K∗µν = ∂µK
∗
ν − ∂νK∗µ. The α = e2/4π = 1/137 is the elec-
tromagnetic fine structure constant. The µΣbΛb = −1.37µ is
transition magnetic moment [18], which µ is in the unit of the
nuclear magneton. The coupling constant gK∗+K+γ and gK∗0K0γ
can be determined from the partial decay width of K∗+ → K+γ
and K∗0 → K0γ, which can be obtained from Eq. (6),
Γ(K∗+ → K+γ) =
αg2
K∗+K+γ
24
mK∗+ (m
2
K∗+ − m2K+ ), (9)
Γ(K∗0 → K0γ) =
αg2
K∗0K0γ
24
mK∗0(m
2
K∗0 − m2K0 ), (10)
where mK∗ and mK are mass of K
∗ and kaon, respectively.
According to the experimental widths Γ(K∗+ → K+γ) =
0.0503 KeV [19], Γ(K∗0 → K0γ) = 0.125 KeV [19], and
the masses of the particles that shown in Table I, the coupling
constant gK∗Kγ is fixed as
gK∗+K+γ = 0.580 GeV
−1, gK∗0K0γ = −0.904 GeV−1. (11)
The signs of these coupling constants are fixed by the quark
model.
To evaluate the diagrams in Fig. 2, in addition to the La-
grangian in Eqs.( 2, 6, 7), the following effective Lagrangians,
3responsible for heavy baryons and pseudoscalar mesons inter-
actions are needed as well [20]
LBφ = g1〈B¯6γµγ5uµB6〉 + g2〈B¯6γµγ5uµB3¯ + H.c.〉
+ g6〈B¯3¯γµγ5uµB3¯〉. (12)
Where the coupling constant g1 = −
√
8
3
g2 and g6 = 0 [20].
uµ is the axial vector combination of the pseudoscalar-meson
fields and its derivatives,
uµ = i(u†∂µu − u∂µu†), (13)
where the u2 = U = exp(i
φ
f0
), f0=92.4 MeV, and the
pseudoscalar-meson octet φ are represented by the 3×3 matrix
φ =
√
2

π0√
2
+
η√
6
π+ K+
π− − π0√
2
+
η√
6
K0
K− K¯0 − 2√
6
η
 . (14)
The particle assignment for the J = 1/2 bottom baryons of the
B3¯ and B6 representations is [20, 21]
B3¯ =

0 Λ0
b
Ξ
0
b
−Λ0
b
0 Ξ−
b
−Ξ0
b
− Ξ−
b
0

, (15)
B6 =

Σ
+
b
√
1
2
Σ
0
b
√
1
2
Ξ
0′
b√
1
2
Σ
0
b
Σ
−
b
√
1
2
Ξ
−′
b√
1
2
Ξ
0′
b
√
1
2
Ξ
−′
b
Ω
−
b

. (16)
TABLE I: Masses of the particles needed in the present work (in units
of MeV).
Σ
+
b
Σ
0
b
Σ
−
b
Λ
0
b
Ξ
−
b
Ξ
′−
b
5811.3 5813.4 5815.5 5619.6 5794.5 5935.02
K0 K∗0 K∗± K± π±
497.611 898.36 891.66 493.68 139.57
The coupling g2 is fixed from the strong decay width of
Σb → Λ0bπ. With the help of Eqs. (12-16), the two-body decay
width Γ(Σb → Λ0bπ) is related to g2 as
Γ(Σb → Λ0bπ) =
g2
2
π f 2
0
(mΣb + mΛ0
b
)2
(mΣb + mΛ0
b
)2 − m2π
P3
πΛ0
b
, (17)
where the mΣb , mΛ0
b
, and mπ are the masses of the Σb baryon,
Λ
0
b
baryon, and π meson, respectively. The PπΛ0
b
is the three-
momentum of the π in the rest frame of the Σb. Particle Data
Group list the Σb predominantly decays into Λ
0
b
π [19], so its
partial width may be approximately equal to the total width
of the Σb. Using the experimental strong decay width and the
masses of the particles needed in the present work we obtain
g2 = 0.252 ± 0.013.
To compute the radiative decay amplitude, the K∗−Σ0
b
Ξ
−(′)
b
and K¯∗0Σ−
b
Ξ
−(′)
b
vertices Lagrangian are also needed. Fol-
lowing the strategy of Ref. [22, 23], the Lagrangian for the
K∗−Σ0
b
Ξ
−(′)
b
and K¯∗0Σ−
b
Ξ
−(′)
b
vertexes can be easily obtained by
replacing the charm baryons with the bottom ones, whose pro-
cedures are just illustrated in Ref. [9],
L
K∗ΣbΞ
(′ )
b
=
g√
6
Ξ¯
−
bγ
µK¯∗0µ Σ
−
b +
g
2
√
3
Ξ¯
−
b γ
µK∗−µ Σ
0
b
+
g√
6
Ξ¯
0
bγ
µK∗−µ Σ
+
b −
g
2
√
3
Ξ¯
0
bγ
µK¯∗0µ Σ
0
b
− g√
2
Ξ¯
′0
b γ
µK∗−µ Σ
+
b +
g
2
Ξ¯
′0
b γ
µK¯∗0µ Σ
0
b
+
g√
2
Ξ¯
′−
b γ
µK¯∗0µ Σ
−
b +
g
2
Ξ¯
′−
b γ
µK∗−µ Σ
0
b + H.c., (18)
where the coupling constant g = 6.6 and is get from Ref. [23].
In the radiative decay of the Ξb(6227)
− → Ξ−
b
γ and
Ξb(6227)
− → Ξ′−
b
γ, the photon can be emitted from the kaon
meson and Σb baryon. The triangle diagrams are listed in
Fig. 2 and the corresponding amplitudes are
Ma(Ξb(6227)− → Ξ−b γ) = −(i)3
egΞ∗
b
ΣbK¯
g2
f0
∫
d4q
(2π)4
×Φ[(k1ωK− − k2ωΣ0
b
)2]u¯(p1)q/γ5
k/1 + mΣ0
b
k2
1
− m2
Σ
0
b
u(k0)
× 1
k2
2
− m2
K−
(k
µ
2
+ qµ)
1
q2 − m2
K−
ǫ∗µ(p2),
Mb(Ξb(6227)− → Ξ−b γ) = 0,
Mc(Ξb(6227)− → Ξ−b γ) = −(i)3
gegΞ∗
b
ΣbK¯
gK¯∗0K¯0γ
4
√
3
×
∫
d4q
(2π)4
Φ[(k1ωK¯0 − k2ωΣ−b )2]u¯(p1)γη
k/1 + mΣ−
b
k2
1
− m2
Σ
−
b
× u(k0) 1
k2
2
− m2
K¯0
ǫρναβ(p
ρ
2
gνµ − pν2gρµ)
× (qαgβσ − qβgασ)(−gησ + q
ηqσ
m2
K¯∗0
)
1
q2 − m2
K¯∗0
ǫ∗µ(p2),
Md(Ξb(6227)− → Ξ−b γ) = −(i)3
gegΞ∗
b
ΣbK¯
gK∗−K−γ
8
√
3
×
∫
d4q
(2π)4
Φ[(k1ωK− − k2ωΣ0
b
)2]u¯(p1)γη
k/1 + mΣ0
b
k2
1
− m2
Σ
0
b
× u(k0) 1
k2
2
− m2
K−
ǫηναβ(p
ρ
2
gνµ − pν2gµρ)
× (qαgβσ − qβgασ)(−gησ + q
ηqσ
m2
K∗−
)
1
q2 − m2
K∗−
ǫ∗µ(p2),
Ma(Ξb(6227)− → Ξ′−b γ) =
1√
2
Ma(Ξ∗−b → Ξ−b γ)|g2→−g1mΞ−
b
→m
Ξ
′−
b
,
4Mb(Ξb(6227)− → Ξ′−b γ) = (i)3
eg2gΞ∗
b
ΣbK¯
µΣbΛb
4 f0mΛ0
b
∫
d4q
(2π)4
×Φ[(k1ωK− − k2ωΣ0
b
)2]u¯(p1)k/2γ5
q/ + m
Λ
0
b
q2 − m2
Λ
0
b
× (γµp/2 − p/2γµ)
k/1 + mΣ0
b
k2
1
− m2
Σ
0
b
u(k0)
1
k2
2
− m2
K−
ǫ∗µ(p2),
Mc(Ξb(6227)− → Ξ′−b γ)
=
√
3Mc(Ξb(6227)− → Ξ−bγ)|mΞ−
b
→m
Ξ
′−
b
,
Md(Ξb(6227)− → Ξ′−b γ)
=
√
3Md(Ξb(6227)− → Ξ−bγ)|mΞ−
b
→m
Ξ
′−
b
. (19)
The total amplitude of Ξb(6227)
− → Ξ−(′)
b
γ is
MT
Ξb(6227)−→Ξ−(
′ )
b
γ
=Ma +Mb +Mc +Md. (20)
After performing the loop integral, the total contributions of
the triangle diagrams to the Ξb(6227)
− → Ξ−(′)
b
γ can be pa-
rameterized as
MT
Ξb(6227)−→Ξ−(
′ )
b
γ
= ǫ∗µ(p2)u¯(p1)
× (gTri1 γµ + gTri2
p
µ
1
p/2
p1 · p2
)u(k0). (21)
Ξ∗−b (k0)
Σb(k1)
K(k2)
γ(p2)
Ξ
−(′)
b
(p1)
FIG. 3: (color online) The contact diagram for Ξb(6227)
− → Ξ−
b
γ
and Ξb(6227)
− → Ξ′−
b
γ. We also show the definitions of the kine-
matics (k0, k1, k2, and q) used in the calculation.
One should notice that this amplitude can not satisfies the
gauge invariance of the photon field if only triangle diagrams
are included. To ensure the gauge invariance of the total am-
plitudes, the contact diagram in Fig. 3 should be included. The
effective Lagrangian describing vertex of Ξ
(′)
b
γΣbK¯ could be
deduced from the one of the Ξ
(′)
b
ΣbK¯ by minimal substitution
∂µ → ∂µ + ieAµ, which is
L
Ξ
(′ )
b
γΣbK¯
= g
Ξ
(′ )
b
γΣbK¯
Ξ¯
(′)
b
γµγ5AµK¯Σb. (22)
By this effective Lagrangian, the amplitude of the contact di-
agram is in the form,
MCon[Ξb(6227)− → Ξ−(
′)
b
γ] = g
Ξ
(′)
b
γΣbK¯
∫
d4k1
(2π)4
× ǫ∗µ(p2)Φ[(k1ωK− − k2ωΣ0
b
)2]u¯(p1)γµγ5
×
k/1 + mΣ0
b
k2
1
− m2
Σ
0
b
u(k0)
1
k2
2
− m2
K−
. (23)
After performing the loop integral in the above amplitude, we
get,
MCon[Ξb(6227)− → Ξ−(
′)
b
γ]
= ǫ∗µ(p2)u¯(p1)gConγ
µu(k0). (24)
The total amplitude of theΞb(6227)
− → Ξ−(′)
b
γ is the sum of
the triangle diagrams contributions and the contact term con-
tributions. In order to keep the full amplitude gauge invariant,
the g
Con
= −gTri
1
− gTri
2
can be got and the coupling constant
gTri
1
and gTri
2
could be evaluated from the amplitudes listed in
Eqs. 19.
Once the amplitudes are determined, the corresponding par-
tial decay widths can be obtained, which read,
Γ(Ξb(6227)→ MB) = 1
2J + 1
1
8π
|~p1|
m2
Ξb(6227)
|M|2, (25)
where J is the total angular momentum of the Ξb(6227) state,
the |~p1| is the three-momenta of the decay products in the cen-
ter of mass frame, the overline indicates the sum over the po-
larization vectors of the final hadrons, and MB denotes the
decay channel of MB, i.e.,Ξbγ and Ξ
′
b
γ.
III. RESULTS AND DISCUSSIONS
To estimate the radiative decay widths of the considered
processes, the relevant coupling constants gΞb(6227)Σb K¯ should
be first discussed. Regarding the Ξb(6227) as S−wave loosely
ΣbK¯ hadronic molecule, the coupling constant gΞb(6227)ΣbK¯ can
be computed via compositeness condition. As shown in Eq. 4,
the coupling constant is dependent on the parameterΛ. With a
value of the cutoff Λ = 0.9− 1.1 GeV, the corresponding cou-
pling constant is varying from 2.68 GeV to 2.47 GeV, which is
shown in Fig. 4. We note that the coupling constant decreases
slowly with the increase of the cut-off, and the coupling con-
stant is almost independent ofΛ. In our previous paper [9], the
coupling constant is incorrect and is smaller than that given in
this paper. However, it does not change the conclusion that
Ξb(6227) only can be considered as S−wave K¯Σb molecule
and the new result is shown in Fig. 4.
In Fig. 5, the dependence of the radiative decay widths
on the cutoff Λ is shown. With the increasing of cut-off
from 0.9 GeV to 1.1 GeV, the radiative decay width of the
Ξb(6227)→ γΞ′b monotonously increases, but very slowly. In
particular, the partial width varies from 19.47 to 23.15 KeV
with the variation of Λ from 0.9 to 1.1 GeV. However, the ra-
diative decay widths decreases for the Ξb(6227)→ γΞb when
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FIG. 4: (color online). Coupling constant(red dash line),gΞb(6227)ΣbK¯ ,
and total decay width(black solid line) as a function of the parameter
Λ. The oycn bands denote the experimental total width [1].
we change the cut-off Λ from 0.9 to 1.1 GeV. With the con-
strained parameterΛ, the partial width of the Ξb(6227)→ γΞb
is estimated to be
Γ(Ξb(6227)→ γΞb) = 1.38 − 1.14 KeV, (26)
which is very weakly dependent on the model parameter. Our
calculation indicates that the width of Ξb(6227) → γΞ′b is
about one order larger than the one of Ξb(6227)→ γΞb.
The contribution to the total width coming from individual
channels are also shown in Fig. 5. Since the relative signs
of the corresponding amplitude in Fig. 2 are well defined,
this makes us easy to analyze the character of the interfer-
ences between the various channels. The total decay widths
obtained are the square of their coherent sum. As for the
Ξb(6227)→ γΞb process, the K−-exchange and contract term
provide a dominant contributions to the total decay width,
and the amplitude of these two channels are not gauge in-
variant. The amplitudes corresponding to Λ0
b
-exchange and
K¯∗-exchange are gauge invariant and the number results in-
dicate that the contribution of these amplitudes are almost
three order smaller than that of the amplitudes correspond-
ing to K−-exchange and contract term. However, the inter-
ferences among them are sizable, which make the total radia-
tive decay width smaller than the partial decay widths of the
K−-exchange and contact term, respectively. For the transi-
tion Ξb(6227) → γΞ′b, the individual contributions of the Λ0b
exchange provides a dominant over the others, which almost
equal to the total width. One finds that the estimated these
individual partial decay widths are all insensitive to the Λ. It
should be noted that the radiative decay width of the Ξb(6227)
into γΞb final state is about one order smaller than into γΞ
′
b
final state due to the contribution of Fig. 2(b) vanishes in the
case of Ξb(6227)→ γΞb.
According to the Eq. 10 and the experimental width
Γ(K∗0 → K0γ)=0.125 KeV, the coupling constant
gK∗0K0γ=0.904 GeV
−1 is fixed. However, it is usual cho-
sen as about -0.904 GeV−1 in the literature and the sign of
0
2
4
6
8
0.90 0.95 1.00 1.05 1.10
0
9
18
27
 (GeV)
 
 
[
b(6
22
7)
] (
Ke
V)
b
b
'
 
 
FIG. 5: (color online). Total decay width (black solid line) and par-
tial decay widths from K−(red dash line), K¯∗0(blue dash dot line),
K¯∗−(magenta dash dot dot line), Λ0
b
(purple short line), and rest is
contact term exchange contribution for the Ξb(6227) as a function of
the parameter Λ.
this coupling constant is fixed by the quark model. If we
take gK∗0K0γ=0.904 GeV
−1, the decay width ΓγΞb=1.39-1.15
KeV and ΓγΞ′
b
=19.33-23.08 KeV are very close to previous
results:ΓγΞb=1.38-1.14 KeV and ΓγΞ′
b
=19.47-23.15 KeV. In
other words, our numerical results show that the value of the
decay width ΓγΞb and ΓγΞ′
b
are not very sensitive to the nega-
tive sign when varying the model parameter Λ from 0.9 to 1.1
.
IV. SUMMARY
At present, there in no sufficient experimental information
to determine the spin-parity of Ξb(6227) state. The study of its
decay behaviors at some experimental could provide a further
test to the inner structure. However, the strong decay channels
are hard to determine whether the Ξb(6227) is a conventional
bottom baryon [2–6] or a molecular state [7–9].
In the present work, we estimated the partial widths for the
radiative from the Ξb(6227) to the Ξ
′
b
and Ξb in a molec-
ular scenario, in which the Ξb(6227) is assigned as a ΣbK¯
hadronic molecule. In the considered parameter region, the
partial widths are evaluated to be
Γ(Ξb(6227)→ γΞb) = 1.38 − 1.14 KeV,
Γ(Ξb(6227)→ γΞ′b) = 19.47 − 23.15 KeV. (27)
Our estimations indicated that the partial widths for the
6Ξb(6227) → γΞb is about one order smaller than that of
Ξb(6227)→ γΞ′b.
Basing on the current integrated luminosity and our esti-
mations, the facilities like LHCb might have the capability to
detect radiative decays of Ξb(6227) baryon in the keV regime.
Such research can also be done in the forthcoming Belle II
experiment. The study of the radiative decay of Ξb(6227)
with quark model is strongly recommended. In compari-
son with the predicted widths of quark model, the results in
present work can provide further information for the experi-
mental search for the Ξb(6227), and, on the other hand, the ex-
perimental measurements for these radiative decay processes
could be a crucial test for the molecule interpretation of the
Ξb(6227).
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